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Description 

BACKGROUND OF THE INVENTION 
$ FteldoJthelrwoTillon 

[00011 Tha preee* invention relates k> a nonaquaoiis-eJocttMyte secondary battery Incorporating a coll elsclfode 
formed by laminating elated positive end negalrve electrodes through separators such thai the outermost layer cs 
fre pc^tive e*?ctrode. 

Rgjated BodcrjreundArt 

rQ0021 HM)eTto.sooondscy batl^MtoretecWilcBpparatiifiM have been ntaca*<admlum bartertei or lead twderles. 
The progress of the eiaetreritc technique made In ***** yearehae caused the peilbrmancs of tho •(octronte eppamtus 
rs to bo improved, tne ctze to bo reduced and a portable structure to bo resized. Aa a reaim. a requlramoot has ertaen 
toretae the energy density of the secondary baitenf tor the electronic apparatus. However, there arises a problem in 
thatlheenergy density of trwrfdca^mJumbatli^a 
ofkwdtecharuoveftaflas. 

[00031 In recant years, a rttnaflueoua-etatfrrjtyte secondary baa try has erterigetlcalry been developed and re- 



searched as a secondary battery expected to be capable of raising the discharge voteae and reattng small self- 
discharge and a Jang lifetime egatosl cyde operationa. The nonoqueoua-atectrolyta secondary battery has boon em- 
ployed Jr. place of the nteKeJ^adrrium battery and'the lead battery. The nor^uaous-etoclroJyie secondary battery 
Incorporates a negative atecttode made of a malarial, each as a carbon material which permit* dof^dedoplng lithium 
ions: and a positive electrode made of a compearta lltHum oxide, such as composite LiiHum-cobeB cudda. 
[Q004] Aa described above, the nonaqueous-oteolrorytB secondary battery Is required to have tails factory charac- 
torlsllcs Including e discharga charactedsno under e heavy load and Betlma against a cyde operation. Therefor*, the 
structure of the electrodes of me above-rrverrtloned ponaqoaous-eledrolyta secondary battery has usually bean formed 
into a coll electrode structure as shown In FIG. 1. As shown In Fl(3. 1. an elongated positive electrode 103 Incorporates 
Doarthre^ctrode-rnhi layers 102a and 1020 formed by applying a posftive-electrode met to each of me two sides of 
a collector 101. An elongated negative electrode 108 similarly Incorporate* nec^tlve-etectrOtfa^rnb: layers 105a and 
1 oa> formed by applying a noflaUvB-elactrode mbe to each Of the two SktOS of a collector 104. The positive and negarfve 
eroctrode* 103 and 106 are wound such that a separator 107 is interposed so that a coil electrode 108 la Tanned. In 
the foregoing cast. Internal short circuit occurring whan lithium Is deposited during a charging operation must be pre- 
vented. Therefore, the width and length of the negative electrode 108 opposite to the posfUve electrode 103 usually 
are made tn be larger than Ihofea of the positive electrode 103. 

[00051 The above-mentioned cofl electrode 103 hcorporetoe the negative electrode 108 which forms the Innermost 
layer and the outermost layer. Therefore, portions, each containing non-reacted neoaUve-elecirDde actfve material 
whicn does not concern the efcarge/dbeflarge, exist adjacent to rhe end of the outsrrnost layer of the negative etectrode 
1 06 end the innermosl layer of (ha same. Thereto™, the bislda portion of the battery cannot effectively be used. As a 
result, mere arises a problem In rhet the energy density cannot ■BUaraderily be raised. 

[0006] To serve the above-mentioned problems, a technique has been disclosed in Japanese Patent Laid-open No. 
5-234020. As shown In FIG. 2, an elongated posfflva electrode 113 Incorporate* posllWe-eJectrade-mbt layers 1l2a 
and 112b formed by apf^ng a positr^ 

electrode 118 incorporates neo^thre-elocfrode-mbc layer* 115&and lloolormed by appfylng a neg*tive^lectrode.rnk 
to each of the rwoeaosc^ a collector 11 4, The positive etecTooe 113 end toa negative etectrudu 116 ere wound such 
lhat a separator 117 Is tnterpogBd so that a coll electrode 116 la formed. The outermost layer electrode, wflh which 
ctarge/dlficherpe of the COS eractrode 11 8 b performed. Is made to be the posrtfvo electrode 113. Moreover, a portion 
adjacent to an outermost end 113a of the positive eiectrpde and/or a portion adjacent to an Innermost end 113b b 
formed such lha! the posfov^lcotrede-mlx layer 1 12a (OTry tnefrmerpcsfl^^ layer 112a In the foregoing 

. cas«) Is formed on onry oil her main surface of the co Hector 111. Tnus . the oUs rttlty of O^e non-reacted neg stive-eieclrode 
active material in the battery can bo reduced. Thus, the Inside portion oT the battery Is effecaVety used to raise the 
energy density ccrrea ponding ly. 

[0007] However, the above-rnBrtaoned coll electrode has the structure as shown In FIG. 2 such that the outermost 
end 116a of the nsgauve electrode 118 is formed by only Die coueoor 114. A riegallve-elecfaoda lead 118 Is provided 
for the upper surface of Oie collector 11 4 so that a projection Is formed on (he upper surface- Also the positive electrode 
113 has an outemiost end «3a form ad by only the cosector 111. if the projection exists as descnoed above, the 
projection pteroos the separator 117 disposed between me negative eleoVOde 110 and She positive electrode 113. 
Thus, the projection la undesirably brought Into contact with the collector 111 or the posKrvo electrode 11 3, It leads to 
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b tact thai snort circuit easily takes place. As a resu U, 9 percent deractive to raised and. therefor*, ratability deteriorates. 
SUMMARY OF THE INVENTION 

5 [0008] In Wow of the foroftoina an object of (ha present Invention to to provide a nonaqueous^ieciroryta secondary 
battery which reduce tha quantity of a non-reacted active material tor ina negative electrode In the battery to effective ry 
use (ha tnsWe portion of the battery so as to raise the energy denary, elongate me life time against a cycle operation, 
prevent a defect and Improve the reltoWHty, 

[0009] According to one eapect of the present Invention, mare Js provided a nonequeoue-eJedroJyifi secondary bat- 
tery Including: e cofl elartroda formed by ramtnatlng an elongated posflrve eiBdrpde which has a positive e lect reda- 
mbc layer Itormed on at least either of main surface* gf e pos luve-eiectroda collector and en elongated negabVe etectrode 
which has a negalivreiectfope-mfx layer formed on at least either main surfaces of a negatfve-eJeclrode collector and 
by winding a formed laminate such that the posKfve el tetrode Is positioned at the outermost position ortha art electrode , 
wnemmmeposJlive-ele^^ 

is toths outermost end or (he posftfve etectrode and/Or the position adta cent to the mnermost end or the positive electrode, 
the paaJthte^ectode-mix layer is not f aimed on the posibVe-euictrDda collector at the outermost end of the post live 
electrode end only the posBtve-alefirode Onflecfor is formed, the negalJve-electrode-mrx layer Is not termed on the 
ragativBHHectrode collector at the outermost end of the negative electrode and only the nagsUve-eleotnsda conector 
Is formed, and the Outermost end of the ne^Uve-eta tirade collector position &d at the outermost end of the negative 

20 electrode is, in the direction from the Inner portion of the coil electrode toward the outer portion of the coll electrode, 
posftloned more forwards than (he outermost end of the po5alve*electrode collectac 

[D0 10] The r^onac^eous^lectroryta secondary battery according to the present Invention may have a structure that 
the coft electrode incorporates a negatrve^eJecirode lead adjacent Id en outermost end Of the negaUve-eJectroda col- 
lector positioned at the outermost end of the negative electrode, and the negafve^ectroda laad b positioned more 
t* forwards than the outermost end of the poattrVMfectrode collector positioned at tho outermost end of the positive 
etectrode. 

[0011J 1,18 npnaquaoiis-atectrolyte secondary battery ecccrdtng to the present Invention may have a structure that 
the cnll etectrode has a structure that distance L from the oajtarrnosi and Of the rwgattv electrode collector positioned 
at the outermost end of the negative electrode to the outermost end of the posibVe^ectrode collector positioned at 
30 the outermost end of the positive electrode which are positioned fn e fofe^nd-aft 'direction from the Inner portion of 
the ool electrode toward the outer portion of the co» electrode satisfies the following relationship on an assumption 
that the diameter of the cofl etectrode Is ± . 



[0012] the rtonaqueouB^lectroryle secondary battery according to the pressni Invention may have a structure dvar 
the neeafhe^fecirodo mb contains a negative-electrode material end a binder. 

[0013] The rtonaquaouraJadralyte secondary battery according to tha present Invention may have a structure that 
«o die rwoallve-electrode material U at least one type material selected from e group consisting or a crystal One metal 
ojdda and an flmorphougr metef o*lde which permit doplng/ds^toptng lithium tens. 

[0014] The mmao^eous^ectrDryte secondary battery acenrdtng to the present Invention may have a structure mat 
the pos ffve-electrorJ a mh contains e posUrve^edrode materia), a conductive material and a binder, 
[00.1 5] The nortecuecw*lectrolyta secondary battery according to tha present Invention may nave a structure that 
•*? the pasI&Ve^tectrod* material Is el least one type matsrfsJ selected from a group consisting of UMO* (where M fs at 
faasi any one of Co. HU Mn. Fm, Al, V end Tl) end Interteyer corripDunds each containing LL 

[0016] The nonaquecus-etecfrolyte secondary battery according to the present invention may have 9 structure that 
the separator ts made of at teast on a type material selected from a group consisting o f poryerhytsne and potypmpyta ne. 
[001 1} The noraquBoUs-etedroryte secondary battery according to the present Invention may have a structure that 
so the pasbJvetefectrode coQector ts made of at least one type malertaJ selected from a group consisting of aluminum, 
stainless a tee) end nickel. 

[001 ej The ncroqueouMlectroiyts secondary battery according to the present Invention may nave a structure that 
the negative-electrode corrector is made of at teast one type material setsctad from a group consfcllng of copper, 
stainless steel end nickel 

55 I0019Q The nonaqueous^electroryte secondary baUery according to the present inversion may have e etructura thai 
die nensoueous-etectroyte secondary battery contains a nonaqueous electrolyte prepared by disserving en electrolyte 
In nonaqueous sofvent, and the nonaqueous solvent Is made of at teast one type matsrUi selected from a group 
ConssUng of propylene carbonate, ethylene carbonate. 1. 2-drnefluaye thane, 1, 2-dwthoxyethane, dlathylcsrbonaie, 
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Tbulyrotoctona, ttfrt^uran, 1>db»lana. 4-m«hyM, Mk^*;**W*h«. inamylSUltolene, ac- 

Letedmlyta to at ketone lype malarial selected from a croup consisting ofUCtO,, LlAaF fll LIPF* UBF«. LffKCaH^, 

of the preferred enibodlments described In conjunction with the attached drawing. 
BRIEF DESCRIPTION OF THE DRAWINGS 



TO 



[0022] 



FIG. 1 tea cross sectional view chewing the structure of a cofwenllanal norwqUs^iiMlerfror/te secondary battery; 
FK5 2 Is a cross sectional vfaw showing another conventional nc«aqueout-electrolyle secondary battery: 
t $ 3 0b cross secfinnat view showfnfl the slrucfura or e nonaqueous^ Iec4rohyte secondary battery * warding 

la the present Invention: _ 
f ,q, 4 is a cross secttonal view showfnfl the slnjcture or the nonaquaous-etectrolyta secondary battery according 

to the present invention; 

FIG. 5 la e p^pactfve view showing a portton Inchidtto a poslirve^lectrods elector of the nofiaqueoirHrfectroryte 
ao secondary battery according to the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[Q023] An embcdlnw* of the present Invention win now be described with reference lo the drawings. 

25 An embodiment of e i*>neouDouB^lectrclyte secondary beitery according to the present Invention is shown 

In FIG. 3. 

[002SJ The nonaqusoue^ctroJyta secondary battery according to this embodiment, as ihown fn FIG. 3. Incorpo- 
rates a poslHve electrode 3 having pwRNe^lecirode-rnbi layers 2a and 2b farmed on the two sues or a posBive- 
alsdrooe eottoctor 1. Moreover, a negaflva electrode a rAcorporates nagatNe^lectrode-mtx layers 5a and 5b formed 

30 on the two sides tftr» rieg*thre-e^^ 

such that a separator 7 Is Interpose* The separator 7 rs a smell-pore film made of poiypropyteno or polyethylene. 
Thus, acoU alednxte Is formed. Thus, insutaHnflmernbers 8 ana placed on the two vertical surfecoa of the coll electrode, 
followed by accommodating the coD electrode having the Insulating members 9 into a battery can 9- 
[0020] A battery cover 10 Is Joined to the Denary can 9 by crimping the battery cover 10 through e sealing gatket 

3d it. The battery cover 10 and the battery can p are etectrlcaDy connected to the posSrve electrode 3 and the negative 
electrode 6 respectively through a poeltKre-oracirooe lead 12 and a nec^rve-rfectrodo load 13. Thus, the posfrive 
electrode and the negative elect rod a of the batten/ are formed. 

[0027] Hole Inat a currenMtmlHng thin plats 14 serving as a safety unM Is provided for the bafJary acoorofna to this 
embodh>snt The posttlve-efeciroda lead 12 Is welded to the currant- llmiHng IhM plate 14 so as to aJectrtcaVy ba con- 

40 nected to tne battery cover 10 through the currwrtl-Umlting 1Wn plate 14. 

[002B] When the pressure In the battery havtng the above-msrrUenad structure has bean raised, the currenMtmlUng 
thin ptera 14 Is pushed upwards and therefore deformed. Thus, the posttNe-electrods lead 12 ts cut such that a portion 
welded to the cairrenMrraTtog thin plate 14 fe iatt. As a result, the electric current Is limited. 
[0028] Across secltonaJ structure of tta 

45 ts shown In FIG. 4. In Ihe ncroG^eoue-eJectrotyie secondary battery according to mis embodiment, the posttfve-elec- 
trode-mlx layer 2a (a, as shown In FIG- 4, formed on only eliher main surface (on the fnstde) of Ihe poalBve^lsctrode 
coUecior 1 Bt a posllion adjacent to an outermost end 3a of the poaWva electrode 3 end/tor an Innermost end 3b of the 
sams. Mo pbeiUve-Ble<trode-mb; layer la formed on the posrttVe^tectrode collector 1 si the outermost end 3a of the 
pofiiiva electrode 3. Moreover, no"r^atfve^lecff©e>mU layer * rormed on the r^atlvMteclrode collector 4 et an 

so outerrreisteitdo^olriwneo^ . 
end Be. " 

[0030] m a oVectton from the inner portion of the eofl electrode 15 to the outer portion of the seme, en outermost 
and of the negatrve-eiectrode collector 4, which is tha outermost and 6a of the negative electrode 6. Is portioned more 
forwards man the outermost end of the posldve-Bteclrod. collector i which la the outermost end 3a of the posttJve 
ss electrodes. 

[00311 As described above, ma po*IUv»^ 

electrode collector 1 at the posflion adjacent to the outermost end 3a of the positive electrode 3 and/or tho poridon 
adjacent to the InnermoiJ end 3b of the same. TTwrefora. the necessity of applying the poefnVe^tecirode mbx to each 
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of the two iiM of the pc«rr4vB-eJectrode collector 1 can be eliminated. TherefbrB, a portion to which the posrtive- 
electroda^mbc fcjyor 23 fas applied musi be formal on the main surface or (he poslflvwIecUode collector 1. as shown 
In FIG. 5. 

[0032] In the nrtaqueous-etectroJytB secondary buttery seconding to In* prft±«m Invention, the neflaOve^ectiode 
toad 13 (9 formed adjacent to the outermost and or the nogativt-oJftctrodfl cofiector 4 which fe the outermost end 6a 
of the negative electrode 6 of the coo electrode 16. In a direction from the inner portion of the coll electrode 15 to the 
outer portion, the negative-*! actrode toad 13 is portioned mom forwards than the outermost end of the pot Wvo-etee- 
trode coflactar 1 which is the outermost end 3a of the positive electrode 3. Not* that the nonaqueoua-electrotyle sec- 
ondary battery according I© the present Invention has a structure that a positive electrode lead (not shown) of the 
positive etasrode 3 is disposed In the Inside portion- 

[0033] An assumption will now be described which Is made about the following distance of a region In the cdl elec- 
trode 1 5 of the ncTOQA>eoua-otectroiyte secondary battery according to the present Invention. The distance Is a distance 
In (he longitudinal direction from the Inner -portion of the coU electrode 15 toward the outer porten of the same. The 
assumption b made (hat Die distance from the outermost end of the negatrve^lactroda collector 4, which Is the out- 
ermost end 9a of the negative electrode 6, to the outermost end of the posffiv ©-electrode collector 1. which Is the 
outermost and 3a of the positive electrode 3, ra L. Another assumption Is mad e that the diameter of the con electrode 
15 JS d. It b pretereble mat the relationship 0 < L £ sd i* satisfied. 

[D034] The iwnao^eous-etectroh/ta secondary battery ocoordSng to thB present Invention incorporates the coil elec- 
trode 15. The coil electrode 15 e formed by laminating the efangaiBd poettive electrode 3 and the elongated negative 
electrode 6 which are laminated through tha separator 7 such that the outermost tayar Is trie positive electrode 3. The 
posltrve^ctrodo-mU layer Zb Is formed on only either main surface of the pos^ve-cdectroda collector 1 at the position 
adjacent to the outermost end 3a of the positive electrode 3 and/or the position adjacent to tha Innermost end 3b. In 
addition, no posltfve-electrode mix t$ formed on the poaltfve-elscirode ccUociot 1 at the outermost end 3a of the positive 
electrode 3, Only tha posWve-tlecbodo collector 1 la formed at the outermost ana 3a. Moreover, no mgariva^lecirode- 
mix layer is Formed on the negative -oiocUod o caHoctor 4 at the outenhOAt and 6a Of the negative electrode 6. Only the, 
ns^tfve-oletirode collector 4 Is formed el the outermost and 6a. 

[00351 In the direction from the Inner portion of Via 00P electrode 1$ toward tha outer portion, tha outermost end of 
the negaJto-eteetrode collector 4, which Is the outermost end 6a of the negative electrode 6, Is positioned more for- 
wards than lha outermost and of the posftive^ectrode collector 1 which c? the outermost end 3a of trie positive electrode 

3. Ttwsfore, the quantity of a non-reective rieflathre-elactrode active material In the battery can be reduced. As a 
result, an effective area can bo onlarned conrssponaingh/ in the battery. Thus, the inside portion of tha battery can 
effactivefy be used, causing the energy density to bo raised and the lifetime against a cycle operation to be etongated. 
[0036] The nonsquaous^lactroh/to secondary battery according to the present Invention Incorporates tha negative- 
electrode lead 13 termed adjacent to the outermost end of the ncgpth/e-Glecinxta collector 4 which la the outermost 
end 6a of the negafive electrode & in the direction from the Inner portion of the ooti electrode 15 toward the outer 
portion of the same, the riegatrve^octrods lead 13 Is positioned more rorwarde than the outermost end of the positive- 
e^Bctrode collector 1 which is the outermost end 3a of the positive electrode 3. The re tore, even if tha rrag^tive-efottrode 
lead 13 pierces (he separator 7 disposed between the coll electrode 15 and tha battery can 9 T the nep^rve-eJeetrote 
lead 13 Is brought tntp contact with only the battery can 9 which Is also the negative electrode. As a result* any internal 
short circuit occurs, no defect bakes piece and, therefore, tha ratability can be Improved. 

[0037] In Ihe coQ electrode 12 of the nQfiaqueoHJS^leclroJyle secondary battery according to the present Invention, 
the outermost end of the negatives lecfrode cotisctor 4, which Is tha outermost end 6a of Ihe negative electrode 6, and 
the outermost end of the posWve-eJectrode collector 1. which la tha outermost end 3a of the positive electrode 3. are 
positioned bi tha tore-ano^aft direction from tha inner portion of tha coti electrode 15 toward the outer portion of the 
same. An assumption [& made that Ihe distance from Die outermost end of the neflanVe electro de collector 4 to the 
outermost end 0/ the posltive^lsctrode collector 1 is L Another assumption Is made that the diameter of the coll 
electrode 15 Is d> in t«S Case, ft Is preferable that the rataflrmshtp O < L«£ ad la satisfied. If the foregoing structure la 
employed, no internal short ctrcuft occurs, the anergy density is furthermore raised and the lifetime against a cycle 
operation can fcjrthormore be elongated. 

[003 BJ A state wfll now be considered that the distance L from tit© outermost end of the negBtiAre^leelrode coflector 

4, wfoch Is the outermosi end 6a of tha negative electrode 6, to tha outermost end of tha posjuve-atectrods collector 
1 , which lathe outerrnosl end 3a of the positive electrode 3, la shorter than the Bbove-menttoned range, tn the foreeo/ng 
case, the outermost end of the posJVYe*Jec*rode collador 1 overlaps me outermost end of the rte^tive-eJscucda 



£0039] There fare, the percent defective Is raised Inough the energy density Is no! lowered. If the distance L is longer 
than tha s^ove-mendoned rang*, many portions are produced in which the negative electrode 6 and the positive elec- 
trode 3 are not opposite to each other. Therefore; the energy density Is undaskabJy towered though the percentage 
defective la not towered. 
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rofMO] The poshrvo electrode 3 end the negative electrode 6 according to tho present In^nUbri h™*!* 
Sr«S. The mbtbyen, and cClf^ctcn* for fluting me positive aleutrode 3 and the nBaalK*eW**rod* 

to be dooedMedoped, a oonducDv* mulartel and a binder. 

raoSn^HTS^W* Dial tho posilrv^learoda material contains U In a sufficiently lerse quantity. Forexarnplaji 
» b CTempioy a «*npo*te rr-tal oxide ^P^dby UMQ, Ml to 

se^rr^ composed cf U and a transition mete* or an 

^W^T^^h^^^ Impartog oonducfivay to tho positive okcOode and tho bfndar for causing the 

poslUve-otectrodo malarial to be held by tho posWvB-eteGtrode cottactor may bo Known maiartate. 

100441 The conducflva materia] may be graphite or carbon black, white ihe binder may be fluorine rasm. such as 

^^^Tf^r^^a^lectroO^bt layers 5a and Sb contain tha negaHva^sclnxje material which permits lllhium 
lona to be dope d/dado pod and a binder. 

rqrMfl] Tho neeabvo^tactreda material may bo a carbon material. The carbon malarial Is axempllfted by pyTocaroon, 

coke <j*nh ooro, needTa coke and petro^m coke), graphite, vitreous cwbon. a cakHneted organic pojimw i^ound 

(a material obtained by calcinating phenol retfn, furan resin or tha flee), carbon fiber and active carbon. The nB 9**™" 

atoctrode material may be cryeialllnB matal oxide or amorphous melal oxide which permits Dthhim Ions to be doped/ 

dadapsd, os well bb the foregoing carbon material. n 

[0047] The bindar for ceding tha negatJve-Btectrode manorial to be held by tha riagatrve^lectrode collector may be 

a known materia*- For example, the binder may be fluorine resin, such aa polyvinyl Wens fiuedde. 

10043] The banery according to the present Invention contains a known noAaquaoua electrolyte m which an elerfra- 

Mb la ds&olved In nonaqueout solvent, such a* organic solvent. 

[00491 The organic solvent te not limited particularly. Tha organs aotvant fa exemplified by propylene carbonate, 
ethylene carbonate, 1. 2-dlmethoxyBdiana 1 T ^JmalhoxyelhanB. 1. 2^ethaxyethane, diethyl carbonate, y^yrafcio- 
tone, tetrehvdrafuran. Wloxolene.^BlhyM. 3-dtoxclane. diethyl atttf, eutiolane, methylfulfalBtw.acetonhrtieend 
r^pkx^«te,Anyor»c4tr^ 

solvent . 
(00501 Tha electrolyte b not umiled particularly. The electrolyte in BxampMed by UCtO<, UAaF ft . LB 
{CgHJ*, UP. UBr. USO^CHj and USO,CF 3 . 

[P061J The matarial of tr* separator 7 b not limited particularly. The notarial Ib axampnfled by woven fabric, unwovan 
fabric or sma^pore mm mode of BynlhsUo real n. In partJcurar. tha wnaO-poro mm made of synthetic resin la a preferred 
matanaf. Moreover, b polyoleflne smelr-po/e firm te a prafarrad material In viewpoints or realizing a required ftJckness, 
strength of the rprmad Him and roabtence of the film. Specifically, the following materials may be employBd: a imall- 
pore Aim made of poh/alhyleru or polypropylene or a small-pore mm made of a mtxture of the foregoing malariala. 
toOSZ] . The shape of the collector of iha etectrode la not limited particularly- A fpH structure, a mesh otructore or a net 
atructorB made of expend metal may do employed. It Is preferable that the postUve-electrtKfe collector 1 is mada of, 
for example, aluminum, atelntess steel or nickel. It preferable that the rtegattve-tfecVodB colloctor 4 It made of, tor 
example, copper, stain tees steel or nicker, . 
[9093] Tho battery can 9 may be made of fron. nfcfcal, stainless steel or aluminum. If eJetarorfierrtfcaJ corresten occurs 
mthe rwiaqueous electrolyte containing the abcvo-mentloned material during Iha opera eon of the banery, piaong may 
be ptrformed* 

Examples 

[00$4) Examples of the present Invention WW now be described with results of expertmenta. 

*MeruifectUrtng of Samples* 

Samptel 

[0055] rnftlafly. the negative Bteptroda was nwnuteclurBd as torknvs. 

[00501 Peirolaian pilch was employed as a starting material, followed by caWnaBng the petroleum pflch so that 
coarse pitch coke wbe obtained. The coarse pitch coke was pulverized bo thai powder having an average oaructesfcB 
of 40 fim was obtained, Than, tha obtained powder was catenated In an Inactive gas at 1000*C to namova bnpurbies. 
Thus, coke Powder WOO obtained. 

[005TJ Then. 80 parte by weight of thus-oblalned coka powder, serving as a csrrter for nogaUva-olBctrods active 
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niaterlai. and 10 part? by weight of pcdyvInylUJene rtuorklB (PVDF) serving as a bWef were mixed. Thus, a negative- 
electrode mix was prepared, followed by dispersing the nagafre-irectrtxte mix m r^methytpyroJrrtjto which serves as 
aoNanL As a result, negeUve^ctrode mix stuny was obtained. The negathre-alacSiDda mix slurry we* applied to the 
twosldaa df a rMflaava-aitctrodo collector in in* form of copper foil having a thickness of 10 urn. Then, ihe applied 

* aorvent was dried. The n^nVe-etocffode collector was compress tofwneWed wfth a fdler pressing} machine. As a 
result, an etongalad negative electrode was obtained which had a width of 41.5 nun and a length of 250 mm. The 

a thickness of the negBtrvaH>lectrod*fnb; layer on each side of the negatfve-etorfnjde caCactnr was 105 urn. The neg- 
atrve-elecirode-mbi layer was not tamed on the nes^lfVe^alecuoda collector of the negative etectrode at the outermost 
end A portion formed by o*ily the negatNc-eiec&ode collector wag created, 

to fOcraj On tha ofter hand, the positive electrode WSfi manufactured as follows. 

[0059] That Is. 0.05 mole of ftHum carboiiatB and 1 mole of cobalt oarbonate were mixed wfth each other, and than 
the mix was eefclnaled at 9WC In air for 5 hours. Thus, LICoOg wee obtained 

[OOC0] Then, obtained UCoOj was used as a poslfive-electrede active mats rial such thai 31 parts by weight of 
UCoOj. 6 parts by weigh! of graphfle serving: as a conductive material and 3 parts by weight of polyvirryMene fluoride 

is (PVDF) serving as a binder were mixed wfth each other. Thus; a posHNa^lectrode mix was prepared. Then, the ob- 
tained posrdve-eleclrDde mfac wee dispersed In N-rnemylpyrcoctorie so that posIuvMtoctrode mix slurry wae obtained. 
The poBltiv^tfecCrod* mix slurry was applied to a region of only either aide of b pos3Nre«l*ctroda ccueclor made of 
elongated aluminum let) having a thickness of 20 pn, the region having a length of 247 mm Then, the posiBve-electrods 
mix slurry wee dried. Then, po&KwMlBObtide mbtalunywasapp^adtotheotrtermainsurfaceof ihe poalttve-etecfrode 

20 . collector In a region having a length of 167 mm such that a position at which the application was started was made 
coincide with the ebove^embned posltfco^ecfrude mU alum/. Then, the posHh^Mtectrode mbc slurry was dried, 
foflowed by compressing the two sides of tha posiHvs^ectrade collector with a roll to compression-mold the posiuve- 
etectrode conector. Thus, an elongaled positive electrode was obtained which had a width of 39.5 mm. The poslllve 
electrode Incorporated a portion having two sides on each of which the posltrw^leclrpde-mlx layer was formed, ihe 

?s portion having a length of 167 mm. A portion or the pogilfve electrode, on either side of which Die posilrVe^lscbode- 
mix layer was formed, had a langtn of 60 mm. Tha thickness of each of the posltrve^tecnude-rnbc layers was 00 u/n. 
The positive electrode had Uw outermost end and the Innermost and each Incorporating a portion In which the pas rUvo- 
BfectrDOo-mb: layer was not rormed and In which onry the postirve-elecnrec'e collector was formed, 
[00S1] The mus-rnanufectured elongated posIQve etectrode and the negative electrode and two separators, each of 

3° which had a thickness of 25 pm and e width of 44 mm and which were In the term of smell-pore polypropylene Films, 
were laminated. The laminate had tour layers formed by sequentially laminating tha negative electrode, the separator, 
the positive electrode end the separator in thia aequenteJ order* The Jamlnate was rengtfrwise wound plural times. 
Thus, a spiral shape was formed which had a structure that Ihe portion fri which onry either aide of the posHrve^lactrode 
collector had the pcwr^fve-efectrode^rtlx layer was first wound and the negative etectrode was placed inside. The end 

S5 of the outermost separator was secured with a tope. Thus, a coJJ electrode was manufactured. The negative electrode 
of the coll electrode was longer than Ihe eosfoVa electrode of the same. Therefore, In the direction from the inner portion 
of the cod electrode toward the outer portion, the outermost and of tha negative etectrode collector which was tha 
outermost end of me negative electrode was, as a matter of course, positioned mora forwards than the outermost end 
of the posftrvB electrode collector which was the outermost end or tha positive electrode. 

40 . [0982] The outer diameter of ttw coJl conector was 1 3 mm, whfl© the Inner diameter of a hollow portion formed In trig 
central portion of tha con collector was 3-5 mm. Tha outermost end of the negeUve^rectrode collector which was the 
outermost end of the negauve electrode and the outermost and of tha posllrve-elactrode ooUaotor which was the out- 
errnost and of tha posroVa aieotroda were posBtonad apart from each other In the two-end-eft direction for dUtancs L 
which was 35 mm, 

** [0069] tn Wsenuxxflment, tha nsgatlve*tec*rode lead was posfttonod at the outermost and of the negative electrode, 
while me poaitko-eJetfrodo lead was poartJonad at me trmermoet end of the positive etoctrode. 
[0094] Tha thus-manufactured cott electrode was accommodated tn an sun battery can applied with ntefcel plating. 
An insulating pfata was pieced on each of the upper end tower sides of the coll electrode, Tha positive electrode lead 
was connected to tha battery cover oy weMita, wMo the negatr*B^taclrode toad was connected to Die battery can by 



[0085] Than, a nonaqueous electrolyte was prepared by dissolving, at a corxentrauon of 1 mota/Dtar, UPF B In a 
mixed Eorvefti which contained propylene carbooale and diethyl carbonate In tha same quantrtass. Then, 3.0 g or Ihe 
nonaqueous electrolyte was Injected into the battery can so as to be (nrpregnaJed mto Die ooJi electrode. Then, Ihe 
battery can was ortmped through an insula ring sealing gasket applied with asphalt so that tha battery cover Was secured, 
ss Thua, tha hayniBucfty \jy (he baitery wis maintained* 

[006$] Thus, a cylindrical norujQUeout^lectroJyte Secondary battery (having a diameter of 14 mm end a holghi of 
50 nan) was manufactured. The foregoing cyundrlcaJ nonaqueou>eJectroiyte secondary battery was catted Sample 1 
for convenience. 
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Sarraitoft2.3.4to8. 11 and 12 

f00fi71 Cyfindrtcal nonaqu«ou>elocttOiy» secondary battenei were manufactured by a meAod sfrrtfer to thar for 
msniifarfurfng Sample 1 except for a atrudure in wwch the distance from the outer™*! end of the negative electroda 
totteoutarrnoaterricrf^ 

werecslIedSamphwAtoe, 11 and 12. To perform caiti^ritori»,cyUretrlwl nonaquBOU&-^actmJyto3«condarv battertee 
wore manufactured by a method slrrttarto thai for msnitfadwing sample 1. tn thfa case, as shown In Table 1, the 
cylindrical nonequet4is-*lactror/ta aaamdary batteries were dtflerant from Sample 1 as follows: lhe distance from the 
oulormoet end of the negative electrode end the outermost end of the positive electrode was - Z mm; the pcs«*^ 
electrode coBeitoravBitappe^ 

end or (ha neoatlve etedrodetD trie oulermost end of the positive electrode- was 0 mm; and the end of the nogauve- 
etectrods oottecior and the end of the posltive-Blectrodo eouector coincided with each other m the outermost portion. 
The foregoing comparative samples were caned Samples 2 and 3 for convenient Samples 4 to 6, 11, 12, 2 and 3 
were structured such that the outer diameter or the cgfl electrode was mage to be 13 mm by adjusting the lengths of 
the DoslHvBHiloctrode-rnbs layer* formed on the two sJdei of the poaWve electrode and the lengths or the negattve- 
electrodB-mix layers formed on the two sUea of the negative electrode. 



20 


Tab/e I 








TO 
M 




Length of 
Positrve-ElcctrCKle- 
Mi* Layer: Formed 
on Either Side of 
Positive Electrode 
at Innermost End 

of Positive 
Electrode (mm) 


Length of 
Posit ivc-EJectrode- 
Mix Layer Formed 
on Either Side of 
Positive Electrode 
at Outermost End 

of Positive 
Electrode (mm) 


Length of 
Posiiive-EIectrode 
-Mix Layers 
Formed on Two 
Sides of Positive 
Electrode 
(mm) 




Sample 1 


80 


0 


167 


53 ( 


Sample 2 


80 


0 


167 




SampI© 3 


30 


0 


167 


40 


Sample 4 


60 


0 


182 




Sample 5 


40 


0 


197 




Sample 6 


20 


0 


201 


48 


Sample 7 


0 


5 


205 




Sample 8 


0 


15. 


202 


SO 


Sample; 9 


0 


50 


176 



as 
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Sample lO 


40 


10 


I $4 


Sample 11 


60 


0 


[79 


Sample 12 


60 ^ 


0 


ill 


Sample 13 


60 


0 


176 


Sample 14 


395 




0 


Sample 15 


395 




0 1 





Length of 
Negative-Electrode 
^\ -Mix Layers 
Formed on Two 
Sides of Negative 
Electrode 
(mm) 


Length of 
Negative-Electrode 

-Mix Layers 
Formed on Eiiher 
Side of Negative 
Electrode 
(mm) 


! Distance from 
Outermost End of 
Negative 
Electrode to 
Outermost End of 
Positive Elecirode 
(mm) 


Sample 1 


250 


0 


35 


Sample 2 


250 


0 


-2 


Sample 3 


250 


0 


0 


Sample 4 


' 245 


0 


15 


Sample 5 


240 


0 


10 


Sample 6 


224 


0 


17 


Sample 7 


213 


0 


33 


Sample 3 


220 


0 


35 


Sample 9 


229 


0 


50 


Sample 10 


247 


0 


5 


Sample 11 


243 


0 


27 


Sample 12 


241 


0 


3S 



S3 



f 

9 
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Sample 13 


239 


0 


^3 


Sample 14 


0 


39$ 


35 


Sample 15 


0 


398 


0 



90 




Ralio (96) 


Percent 
Defective {%) 




. Sample 1 


100.0 _j 


3 


T5 ' 


Sample 2 


100.0 


. 20 




Sample 3 


100.0 


IS 


20 


Sample 4 


, 102.4 


3 




Sample 5 


104.S 


1 




Sample 6 


1Q1-9 


1 


25 


Sample 7 


100.2 


2 




Sample 3 


101.2 


2 


M 


Sample 9 


97.1 


.1 


Sample 10 


105.8 


6 




Sample 1 1 


101.0 


1 


.33 


Sample 12 


100.0 


2 




Sample 13 


995 


3 


40 


Sample 14 


95.0 


2 


Sample 15 


95.0 


20 



49 Samples 7 to 9 • 

[Qoeaj Processes Hlmllarto lhat rvironufacfurtng Sample 1 wero p •fformoti except for structLras in which Ihe pw- 
IBvo-el wtrod^ix layer was rami ad on only ©fiber sid* adjacent to the Irmaimoat end of the positive electrode. More- 
over, to dWsrwe Iron me «*a^ 
so varied as ehown In TeWe 1. "Thus, cyflndrfcal rwnaauoowe-BtoctreJytfl eecondary banana* were mamjfectored. The 
. thuE-ranufactured cyflndrfcrf neneaueoua-etaclrelyla secondary batteries were called Samples 71o *for convenience- 
Samples 7 to 9 were sirw*urtKl such tr^ 

the tanytn* of the poeftfcMtacoode-fTibc layer* formed on the two *He* of iha posttrve electrode and the lef^tna of 
the negafJve^eiecirodB-fnlx layer* formed on the two efces of the negative electrode. 

Sample 10 

[00831 A cyCndrical nofiaqueoua^clroryto serondary tottery was mamiTactured by a method similar to met for 



10 



PAGE 23/35 1 RCVD AT 3/2612008 5:34:05 PM [Eastern Daylight rrnie] * SVR:USPTO-EFXRF-5/12 ' DNIS :2738300 * (310:8188332065 ' DURATION (mm-ss):04-54 



03/26/2008 13:36 FAX 8188332065 



QUALLION LEGAL 



* PTO 



1 024/035 



EP0942484B1 

manufecturins Sample 1 except tar c truduras In which the pasrthtt^dred**™* layer was tornied gn only either side 
V positions adjacent to the Irmortnosi and outermost rods of the posilive electrode, Moreover* the distance from IhB 
outermost end of fro negative electrode to the outermost And of the posJBve elecaode was varied as dwwn In Tabfe 
1 . The ihusNmanubctured cyJmdricaJ rsHWo^eoiis-eJectoryte seooraJery battery was caKed Sample 10 for convenience. 
5 Sample 10 was structured such that the outer diameter of the coU electrode was made to bo 1 3 mm by adjusting ihe 
lengths of tho posWve»etaciioiie-mbe layer* formed on (ho two sides oflhe positive electrode. 

gampja 14 and IS 

73 [0070] CyHndrfcaJ itonaqueous-stedrolyte secondary batteries warn manufactured by a method similar to that rbr 
manufeduring Sampfe 1 except for structures In which the posJthfe-atactrode-fnbc toyer was formed on the overall 
length of only either side of the positive electrode and the rieo^th^ electrode. Moreover, ma distance from the outermost 
end of the negative electrode to the outermost and of the positive electrode waa varied as shown In Table 1 . The thus- 
manulacijned cyfiridrtcaj rmaq 14 and 15 for wnvam"af»o*. 

is sample H and 15 wars structured such that the outer dtamsior of lha oofl electrode was mado to be 13 mm by adjusting 
the lengths of the posftN^fectiode-rnfx layers formed on the two sides of the posltJvo etocavda. 

Evaluation of 3empies> 

» fM7l] Each of samples 1 to 1 5 was charged lor a hours at a charging voltage of 4.20 V wilh a chains currant of 
300 mA, and then the foregoing Eamplas wara, with a load of 600 mA, GTscharQed to 2.75 V. Thus, the energy denshles 
were measured. Assuming that the result of Sample 3 was 100, the energy densrtfas of the sample batteries with 
respect to 100 were obtained. Also results ware shown In table \, Moreover, a percentage defective of each battery 
was obtained and also results were shown In Table 1. 
25 ^[0072] Comparisons ware performed by using results shown Tn Table t among Samples 2, 3 and 15 and samples 1, 
4 lo u according to the present Invention. Samples 2. 3 end is were structured such that the distance from the 
outermost end of the negative electrode to the outermost end of me positive electrode wee - 2 mm, Therefore, tha 
posnwe-electrode collector overlapped the negatrve-ftactrodo collector In the outermost portion. A3 an an amative to 
this, the distanca from fte outermost and of the iterative electrode to the outermost end of the positive electrode was 
J0 0 mm. Therefore, the end of the nanatrve^lectrode collector and tha end of the oositrvo-electrodo collector coincided 
with each other In the outermost portion. Samples 1, 4 to 14 according to the present invention were manufactured 
such that the outermost and of the nBpabveMiiBCtrode collector which was the outermost end of the negative electrode 
was, m a direction from the Inner portion of the coll electrode toward the outer portion of the same; pos&Joned more 
forwards than lhe outermost end of (ha posflfre^ectrode collector which was the outermost end of the positive elec- 
ts troae. as a resuftof the comparisons, the samples according to the present Invention one Wad the percentage dale dive 
tp considerably be reduced Without reduction in the energy OerteTt* 

[0073] Samples 1 and 4 to 14 according to the prase rrt invention were structured such thai tha outermost end of the 
n sgefl ve-el 9 ctroce coflector which was the outermost and of the negative electrode was. In a direction from lhe inner 
portion of the ecu etecfrode toward the outer portion of the same, posffioned more forwards than the outermost end of 

*o the posMve^efeetrotfe collector which was the outermost end of the positive electrode. Samples 1 , 4 to 6 and 10 to 14 
among fra foregoing samples 1 and 4 to 14 were structured such that the distance L from the outermost end of the 
neeafoe-«)ecirodett0edo/w - 
electrode collector which was the outermost end of the posfUva electrode satisfied 0 < L 5 *d on en assumption that 
tha diameter of the coll electrode was d. Sample 9 did nol satisfy the stove-mentioned rerationshlp. When the foregoing, 

43 samples were compered with one another, Sample 0 encountered somewhat reduction in the energy denary " 

10074) Samples 14 and 1 5. having the electrode frsx layer formed on only either side of each of the collectors of both 
of the pasltlVO electrode and the negative elachede, wen subjected to a comparison. When the electrode mbt layer 
was formed on only either side of the cotedor. Sample 14 according to the present rnvention enabled lhe percentage 
defecbVe so consider* wy be reduced without reduction Ire tha energy density. On the other fund. Sample 15 to which 

so the present invenoon la not applied encountered a high percentage defective. 

[0075] As can be understood hem me ehove^entfonad results, ms-structure of me present Invention In which the 
elongated posJDvo and negative electrodes ware laminated through separators, followed by winding a laminate such 
that the positive efaxtredefbfiiisihaa 
metayer is fanned on o^ 

55 nintfrode and/or a posluon adjacent to the Innermost end. At lhe outermost end of tha positive siectroda; the posJuVe- 
alsctrode-mat layer fat not formed on the pcotfve-eJectrode coloctor. lhat Is. only the poBlthre-eJecfrcdB collector Is 
formed. At the outermost end of the negative electrode, the rwgatiVe^iecaode cofledor Is not formed on the negaUve- 
aJscmxf a collector, that ls t only the rx^ove-otectrede coffector is formed, tn the direction from Ihe Inner portion of the 
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«m rt«*iirie laward the outer portion of Uw same. the oularmosl end of the negfitrve^idrode enactor. "Wi^asthQ 
cofl BJac&D^te ta ^ forwards than the outermost end oflhe posH^edfoda 

„ ,he insldo portion of the battery can effectively t» used, causing the energy density to to raised. Thus, eiongauon Q* 

^^•rf^or^ b the c«Lerrnoat end of th. negate a**oda. In the direction from th. Inner portion of £e 
^TSoutor portion of to same, the r^Dve«.ectrode toad I* poetttoned 
ro ^tont^^na MsSve^ode **ector wW* Is the outermort and of the pc*«tfv* electrode. Thus, even If 

• "ec^l^ 

stot^oU. noTuke plat* end. therefore, any defect occurs. Thus, the nssWffM . ^ 

pW/l In the present invention, »* oulannost end of the nepath^Hete^ cottactur^loh to the uuten^^e^ of 

« KgaL, ^ and the outermost and of the poalt^drpde ^<***^* J! 
poaWve efecbode. ere phoned foren^H In the distance from the inner perfen of ta <f*^ 
outer portion of the same. Assuming that tha distance from the ouWicat end of the r«ge^^^e coflector to 
the outmost end or tha posltrve^erfrode collector is L and tha diameter °r «j, V,h!^^^ 
< Li nf le satisfied. Thus, lha enow density can furthermore be ralsad and the lifetime egalnsltne cycle operation 

so can furthermore ba elongated, ft _ n 

rpozal The dlameler of tha cyDndrlceS nonaqueou^tectroryte secondary betlary was vw**l » ia ™»**^ 
toeveluata each of lha rnawfectorad cytmdriesl r^aqueoue^acdrolyteeeqnndary batteno* Thus, elmflaf tendencies 
to ihose shown with the above-monUoned samples warn shown, - . _ 

[00791 An eUtptlcaJ «* electrode was manufiictured as the coil electrode so that a rior«queous-otectroryte secondary 

ss battery which was a rectangular battery having a thickness of 9 mm. a width off 34 mm and a height of 4S mtnwss 
rnarnjfectured so as to be evaluated. The outermost end of tne negatr^iectrode coaector wWdi ™*^ wUs ™°* 
and of the negative etedrorfa was positioned mora forwards than tha outermost end of tha posMve-electrode collector 
which waa the outefrnoat end or the positive electrode. The distance from the outwmofit end of the rwftaUve-eleclrodB 
coDeotor positioned at the outermost end of the negate electrode to the outermost end of the posRrve^ctrode coV 

m lBftop0i lUofiedaltrrtoutem^afidcrfthepo 

the drcumference. In this case, reduction of the percentage defective was enabled without reduction In the energy 

tdmo? Aa described above, the nonaquewa-^tectrolyte secondary battery according to the present Invention Incor- 
porates: e coll electrode formed by tammaane en elongated positive ekcuodo and an elongated oobdHvo e lectrode 
a* through a separator and by winding a formed tamtnate auch that the positive electrode to positioned at me outermost 
position, where tn the posmvo^iecirode^mU teyar ts formed on only ehher main surface of the coffoctor at the chiton 
gcfjacajM to the Dutermost end of (he positive electrode anoYor the position adjacent to the inneimost end, thapotflve- 
etectrode^nbt layer Is not iormed en tne poshive^toctrode collector at the outermost end of the positive electrode and 
only trw posft^o-oJeoirOO^ « 

40 collector at tha outermost end of the negative electrode and only lha negaJJve^leclrode oofleotor ta {armed, and toe 
oiitarrnoBt end of the nee^itve-electrode Elector positioned at the oularmoat and of the negatfva ataetrede is, in the 
direction bom me Inner portion of tne coU electrode toward the outer portion of the same, positioner; more forwards 
than tin (urterrnoat end of the posWve^ecfrode coUerfor- Tnerefom, the rioweected acttva material forthe neflfltrve 
Bfactrode In the battery can ba reduced. Thus, the effective baflary area can be enlarped oorraapondinfiiy. Tnereforo, 
• 45 thelnakteportonrftrwbatlefyca^ 

a eye/a opera Bon to be elongated. . 
rocfllj .Thanc«o^ecw^elecirolyt9i«ooiul^ 

olectrode lead farmed adjacent to the outermoal end ef the r^sMve-alBCtrode coilacter posfttoned at the eniterrnoat 
ond or the negaUve electrode and the negabve-eJecimde cOBector Is, In die dinrotion from tha Inner portion of tha co* 
so electrode toward tha outer portion of tha seme, positioned more forwards than the outermost end of the positive- 
electrode collector. Thus, even 0 the ncostNe-otootrode lead pierces the separator disposed between the coil electrode 
and the battery can. the negafive-eloctrode lead Is brought Mo contact with only the battery can whfcr, la also the 
' negative electrode. Therefore, Iniarnal snort clrcul can bo prevented, any defect can be prevented, end the reflab2rty 
can be Improved. 

w [0032] The ccnetectrodeor ine nor«vjeou^lactrafyla cecojutary baflery according to tha present Invention la stucr 
tured such Ihal Iho distance L ffrom the c^rtermost end of the negaU»*e-efactrnde collector postUoned at the outermost 
and or the negative electrode to me outermost end of the poeitivf^toctroda caitectcr positioned et the outemost end 
of the dobKMj eJectrode which are positioned fon>ond-en hi lha olredlon from Irw portkm of the coll •lecbode > 
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toward Urn cuter portion of the same satisfies 0 < Linri on an asoionptio^ mat th» dlametar of the coll electrode b a 
Thus, Internet short drcutt can bo prevented, the eriergy density can furthamrore bo refced and tho Ofetfma against a 
cycto operation can funhermora be elongated. 

[0083] Although the invention has teen described In to preferred form end structure wfth a certain degree of purtfo- 
urarfty. It to understood thai tho present disclosure of tho preferred form can bo changed bi the delate of construction 
and In tho combination end ononaamant of parts without deport/no, from oio scope of ftie Invention ai hereinafter 



1. A nonaqueou9-etednilyla aacondary battery rauTtprtefng: 

a coll eledrode formed by laminating an elongated positive electrode which has a Doe^ivB^ectroda-nitx layer 
formed on at least either of main surfaces of a poslBve-otoctrode coSsctor and an elongated negative electrode 
which has a nsg aflve-e I actrode-mix layer formed on at feast either main surfaces of a negaUve-electrode 
collector end by winding a formed laminate such that seW poafflvo electrode Is positioned at (ha outermost 
position of aald coll electrode, wherein 

se?d poeiftVMloclrodo-mb: layer Is fanned on only either of main surfaces or said coflactor at the position 
adjacent to the outermost end of said po&fflve electrode anoYor the position sdjacenl to the Innermost end of 
said positive electrode, said posah/e^lactrode-mbc layer b not Formed on said posffiVe-ftlecirods collector el 
the outermost end of saw positive etectrode and only said pnerUve^ectrods cotiedor to formed, 
said ne^trve-electrode-rnbi layer ts not formed on said negathre-electrode OoHector at the outermost and of 
said negative electrode and only said neyetfve^lecbode coJectar la tanned, and 

the outermost end of said negatrvB^Bctjode collector positioned at the outermost end of said negative elec- 
trode la. m the direction from the Inner portion of said cg3 eJactroda toward the ouler portion of said coll elec- 
trode. posfOonad more Forwards than the outermost end of said posluve electrode collector. 

2. A nonequaouB-alBcIroVta secondary battery according to claim 1, where fn 

said coll electzojda Incorporates 1 e rwoath/e-^tectrode lead adjacent to an outermost end of BaSd negatfve- 
elactrode collector positioned at (he outermost end of said negative electrode* and 

sard rwgatrve-eledrode lead Is petitioned more forwarda than the outermost end of said poshrve^lectrode 
collector positioned el trie outerrnost end of said positive electrode. 

3> A nmaqueeus-ela ctrolyte secondary battary according to claim 1 . wherein 

said coU Btactrnda has a structure that distance L from the outermost end of said neoatJve-olectrDda couector 
positioned at the outermost and or saw nogatlvs electrode to the outermost and of said pc^fflve^ecarade collector 
posWoned el the cutermoal end of said posluve electrode which are positioned In a fore-and-aft direction bom the 
Inner portion of said cod electrode toward the outer portion of said coll electrode satisfies the following relationship 
on an assumption thai the diameter of the cot) electrode is ct 

0<L*»d 

4. A ncnsqueous-eleclroryte secondary battery erxonflng to claim 1, wherein 

said negativ e alecti'o do mo; contains a negalh^e-otactroda metarial and a blndac 

5. A nona^ueoua-efsctrelyia secondary battery accenting to dstm 4, wherein 

saw ne^atNMlectrade material Is at least one type material selected from a group consisting of a crystaHme 
metal oxide and an amorphous metal oxide which permit dopIngAfedaplng Prhtum Ions. 

6. A rxytaqxiecus-elcctroiyte secondary battery accoromg to claim 1. wherein said positive el ect r ode met contains o 
posluve-elaceeds material, a conductive matartaJ and a binder. 

7. A noriacjueous^lectrolyfe secondary battery according Co claim 6. wherein 

said posibVe etecbooe materiel fs at least one type material selsctad from a group consisting of UMOj (where 
M Is el laasl any ana of Co, Ml, Mn. Fa, AI, V and 71) end Inleriayer compounds each containing U. 
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8. A nonaquoQua^l»aarfyta ^FCOfxfcry b«n*ry according to cfctm 1 T wherein 

said separate tamedaofat leeel ana type malarial selected from a group constating of poly-lhytene and 
polyprapytona. 

s ft a nMao^eous^ctrolyte secondary battery according to data* 1, wherein 

aluminum, stainless steel and nickel. 

10 ArwMUBOiis^lacttiryte , „ , 

t p ^r^r^^xla collect Is made of at teast one type, material selected <rom b group coming of 

copper, stslntese steal and nfckfii. 

11 . A rvonnqiiooue-alecirolyta secondary battery according to claim 1, wherein 

is wk) rmnaquacArs-etectroHyte secondary battery contains a nonaqueous electrolyte prepared by dissolving en 

elactrtfyte in nonaqueous solvent and ' 
said nonaqueous aofvartt Is made cif el least one type material selected from a group consisting of propylene 
carbonate. ethyt«w carbonate, 1 , Mlmetr«*yethana, 1, Mathoxyathana, dletrntaan^te.Tturyrolactcne. 
teirehydfcfurarv 1,3-dioxotene, 4-metnyM , 3-dloxotene, eteinyiether, wBolana. methyWuHblana. acetonibile 

20 and proptanitrila. 

12. A iwna^ueouG^lactrolyte BBcnndary battery according to claim 11» wherein 

said elaptraryta is at leasl one type material selected from a group consisting of U00 4 . UAsF 6i UPF fil LIBF 4 , 
LlB(C^fl) 4t UCI, LIBr. USO,CH a and USO a CF 3 

Patentenspracrie 

1, Sekundirtatierte nut nkhWurtorigBm Eiefctrorylen, umfessend: - 

30 

alnen Gattrcdeftwtekef emaften durch UnUnleren einer langseraireclaen pcsittvsn EleMrode. bet dereuf zu- 
mtndeal alnor dor HauptMchen ernes posMhren Baktrodankollekaora aine ScWcM einer posWven Bektrodsn- 
mfcpchung aur B B*ragan 1st, und osier lingsaretreckiBn nagatrven EleWrods, bef der auf zimandest einer der 
Hauptflachen elnes neoattVen EleUrodankoflftJctora elna negative EtaWrodonmlschung aufeetragBn 1st. wobel 
is daa Lammat In der Weise gswickett tel. dans die positive Eteklrode an dor auReren Salts das EJektrodenwickels 

legX wobel 

dls Scftlcht der posttrven Eiektrodenmlachung nur an einer Stella, die an dee suttero Ende car postfven Etek- 
trode engren* und/oder an einer Stella, die an dee inner* Ende dor posrUven DeWroda angrenzt auf etna 
der HauptHachen des KollekJors aufgatragen 1st. und auf dem eufteren Ends der posfthren EleWrodo die 
40 Scnteht dar poslbVen Bekbt^nmlschuno nicM aul dsn posWven BaMrodantoQeMor aufoaUagan 1st. also 

nur der Kofiektor der posffivsn Bestrode voriJsgt, 

boi ftufleren EnrJe der nagattVen EJsktrode dla Stfitcnt bus Oar negfltfvon EJslarOdenrTil»chung nJchl auf den 
KoaeWor der negative* Befdjode aufgatragan 1st, also nur dor KolteWor dar mgatrvan Elektrode vorflagt. und 
wood In RkMung vom bineren Absohnltt dar gowicKehen Elektrode xum flufteren Abachnrtt oar oewicketten 
45 EleMrode gesehen daa am aulUren Ends der negauvan Battrode eegende atiflare End© daa nogativan Elek- 

trodenkolloJdort waiter voma angaaronat fat ab dHa euBeto Ende dee IfaDeMors dar postttven Elektroda. 



2. SelaindftftosBarta mil nlohl-wesHrtgem Qetarolyten nacn Anspruch 1 . wobel 

so oar Elektrodenwtckai el nan Anschlusa fOr dla nagattve Elektroda aunvalst der en das fiufiere Ende das am 

auBentn Ends der negabvan Etaktroda Pegendan nagstivan Eiekirodankol Mdora enschCeflt und 
der Arachtuss der negabvan Elsktrods weHar vnma negt els das fiuQero Ends das am flufloron Ende dsr 
poalpven Bektrode Uegendan poaitivan HakUxtdenkoOolctof*. 

55 3. 5eKuna^rba*terta mlt fWcrrt^easdgern Eluktrufyton nsch AnapTuCh 1 , WO bet 

Oer ElektradamvtcicaJ so gastaftet 1st, cfcua ein AC stand L zwtachen dam Sufiaren Ende das am euQeren 
Ende der negatfvan Qaktroda angaordneien negathran EtalurodankolMOora und dem flirQeran Ende das am *ik 
Oaren Ende der posmvan Etettrodo angeordnelon posluvan ElEWrodankfliloktore, wqbnl dlasa In Langsrtchtung 
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von dam Inneron Abachnltt det EleJdmdenwicteb zum auBaren Absehnm dea Elekiroderntf ckafc hlnteretnander 
angeoitfnatBind, die folgende Baztahung etfOIK, untarder Aanahme, <fwa der Durchrnesser dee QaKrodenwfcMs 
d Eintspricm: 

S 0*LS«d. 

4. SAkund&rbattane mit nfc*rtM*a\ssrigern gektotyten naeri Anspruch 1, Wobal 

dla negative EWrtrodenmlschunfl s!n Material fur die negative Petooda und ein Bindfimfttel umfasst 

10 

5. SeJcunds^eltarie mit ntantwassrigero EteWwlylan nach Anspnjch 4, wobal 

da* Malarial der negaltven Elafctroda *umtndest elrw Art von Materia) 1st, das ausgewahltiet aus einarGrup- 
pe, w^ctw basics aus elnem kriutelUnan MetaDoxld und ekwrn amorphen MetallaxU, wefche daa Dollenin und 
Dedotlcren von Utwumfanan anfi6g!teh6rv. 

6. SakundaftMtterte mil nteht-waaartTBeni Elektrotyten nach Arwprudi 1. wpbaJ dla positive EWrtrodanmifichijng afcn 
Material Kb- dla positive EieKtrode, ejn leltf&hlgBB Malarial und ofri 6fndernfttel umfaaat. 

7. SekundartiatJaria mn rtefW^wtarigern EJeWrprylen nach Anspruch 6, wobel 

m das pgaJUve EiQktiudanmaterial zumlndestetne Art von Matertal umfasst, das aueyewahll Maus ainar Grup- 

pe. welehe aus UMQ 7 (wobal M zu mindast etnas 1st von Co, N), Mn, Fa, Al V u nd Tl) und EJnligenjnowerbiadungen 
besteht, waJeho lowena u enmattm. 

B. Selcundfirbs&eris mjt rurttf-wSsBrigam Elettror/ten nsch Anspnipri 1, wobel 
25 dar Separator aus lurnfndest efnern dar Matanellan hongesteUt 1st. wetehe auagawahlt afcnd au* atiat Gruppe. 

bentehend aus Ptfyethyien und Pohyprepyieit. 

9. Sefcunoartoatiarie mit nJcM-wassngam ElektroJylwi nach Anspmch 1, wobel 

der posfflve BoktrodenkoJlettor aus zuminrfesi anion dar MateriaJlan horgesteRt 1st, oTa ausgewfihtt slnd bub 
a? elner Gruppe, beslshortd eua AJumMium, rastfraiam StahJ und Nlcfcef. 

10. SukundflrbetterlB mU nlcM-wessrloBjn EloMrtlytBft nach Ansorucn 1, wobel 

der negative EleKbodentoUetoor aus zumbideat elnem dar Materiafan riergesteiJi 1st, die ausge*4hii sind 
aua bSpbc Grappa, bestehead aus Kupfer, rostfrolcm StahJ und Ntekei, 

J5 

11. Sekundafbattene mit nJcm-vraMrtgam Elefcirotyten nach AnflprUch 1. wobaJ 

dies* einen nJcht-w4ssf»Qon Bektrolyten onthfiH, der heraestaiB tet dun* Losnn alnes Etafctrolyien In elnem 
nteW-wtortgan LOaungcmmal, und 
4e daa ntefit-waaarige L&sungsmlltel zumindastsus elnem dwMaUjriallan hanjafitanHfil, wo tone ausgewaM sind 

aua after Gruppe. bastehend aus Prupyianoartwnat, Etnylancajbonat, l^bnathoxyelhan, 
1,2-OlethoxyBlhan, Diathyicajbonat, rB utyn^lacton, TatrahydPofuran. l.a^Dloxoion, ^ffthyl-l^toxniBn, 
DlathyJathar. Sutfolan. MethylsuiroJan. AcotonitrU und Proplcml^m. 

*t 12. SeKund&tattBrie mit nlcht-wiasftfieni SaWrtrfytan rtach Ansprucn 11, wobol 

der El&ktroJyt zumfndesl einas der MatarlaOen 1st, <fe ausa^wahU shrd aus einer Gruppe, bestehend aus 
U00 4 . UAfiF efc UPFe, UBFt. UB(C 9 H^ A . UCI. UBr. USOaCH a und USOjCF^ 



1. Accuimilateiw aeoondalre a eterfmiytH nan eqUBU* compranartt: 

una Biactroco en bobfrte form c a an stratMam una fcearode poslnva allonpaa qui presents una concha da 
maJange d 'electrode positive formes sur au molns funs das surtscas prfnapsias dVn eooactaur d'aJectroda 
poaiBvo et una eladrotfa nagattVe a1tong4a qui present* una couch© da melange dWectrode nag&Uve grinds 
sur au mtina rune daa surfacaa prandpalas (Tun csOacteur «f atectmde neoaflvo if en enroulanl un strathU 
forme detcoe sons que ladle electrode posiCve est disposes sur ts position ejdarieura da ladite anactnxfe en 
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coBectouT a la position adjaconla de rexhamHe exterieure de ladlte tfectrcde poettlva «^ f 6 ^^^ 
S^>«d^ Irtfftoa do IsdHa e!a*«te positive, ladlte couche da ^^^^^Z 
fcmee U r (edit eollecW aledrode positive » fa** ami* eiderleure da Mta Atednjde postal 

R^mfta axtarteura d Tiadte electrode native at seid led* ccJlectaur ^lertPda h^ ^opM 
Sa*S*s*» 

negative » trouve, dans la direction elhnt de la partia Interne dt ladlte *Jae*ode t»bte v<** b j^ta 
extomTd* ^Scawtoen boblne, dtopoaeepiusen evsntquo rexJnSmnB«tfWaum dudtt«^urd'«eo- 
tn^e positive. 

2. AcoumulatflUf secondelTe a electrolyte nun squeux seton la ntvennlcaUon 1. dan* laquet 

ladlte frfediod* en boblne Inecrpcre un conductaur d-eteciroda negate adjacent * una extrtmite exteHeure 
dudlt coJtocteur dWectrode negative dispna* A I'exiremJta exttrfeum de tadBe atectooda n^aflv^al 
teem ptmducLeur cfei&ctrodo negative est dispose ptiia an ovontde rextrtroKe exterieure dudtt couecteur cfelec- 
trodo positive dtepose A raxtremlto exterfeure da tadHa etectrode positive. 

3 Acdimutetavir eaoondalro a electrolyte nor aquaux salon la revendtestlon 1. dans lequeJ 

ladita electrode en botlna prasanie una an.*™ tell, que la dfatancc L da raxtramrtA ^^"f^ 
lectaur tfeladntte negaUve dispose a Pextramfta axlWeuni da ladUe etectrode negatlva jusqu a f ext^rnile axlA- 
riauia dudlt cdflecteur d'alect/oda positive dispose a rextrimfta axtariaure da ladit* elearode posftive qui sort 
dispose* dana una direction tongjiudlnafe aiiant da la parila interna da ladile electrode en boblne vera la pania 
extamo da lad Kb electrode an boblne aattsteU fa relation sulvante en suppoeant que la dlarnttre de ratectroda en 
babbie est d: 

0<L£xd 

4, Accumuteteur Gacondatre a eJegfroiyte non equeux aeton ta revendi«rtion 1 , dans kquet 

laoit melange d'eiectrod* negative conflent un mefcriaa tfeJoctrode nooaBva el un tent 

5, Accumulates Bocondalro a eJedrcityto non .queux eeion ta revendicaUon 4. dana lequel 

tadU matadaw cTaladrudm negative est un maierteu tfau metis un type cholsi parml un oxyde melaJllque 
crtstaBIn et un oxyde metallkjue amorphe qui pannot le dopage/dedQpage d*tons IttWum. 

6, Accumulator- aocondslro a efactroiyta non aquaux aeton ta revendtcsdon 1 , dana (equal 

lodft maianoe (fetectiode poattlva contlenl un martrtau d'elerfnxfa posn^a. un matariau condudaur at un 

Kent. 

1. Accumulate!* secondare ft etectraJyta non aquaux aeton la raven dice Uon B> dans iequej 

i«w matarfau ifelactroda poaWve eat un materiau cTau motns un typo cholai pannl UMOa (oo M aat run 
qaetoonqua panttt Co. Nl» Mn, Fa» AL V am) at doa compose* de oaucha oiUrinedlafre contananl chacon 11 

B. AccumulateuJ' eeoondatra a atectrofyta non aqucux seton la rBvendJMdon 1 , dana laquel 

ladit saparatcur eat oonetitue d'un matenau rfau moJns un type choW parmJ le potyathylena et la polypropy- 
lene. 

9, Accumulate*" secondare a aladroryte non aquaux salon Ka ravandicaUon 1. done taqual 

ladil ooneetaur d'aiactroda positive est const! bri d'un materiau cfau moina un type cholai parmi t aluminium. 
I'acfer tnoxydable et ta rdcJcaL 

10. Aooimuiatour tecondalre a eJecMyte non aquaux salon ta revendlcaiion i, dans taquet 

ladR colacteur rfaJectrode nogauVe est consthue d'un maie,1au if au mofna un type cholai panml la cuhma, 
rader moxydabta et ta motel 
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11 „ Accumutataur wcondalfa * afactrolyle non aqutux toten la ravendtcation t, dans Taqud 

lodtt accumutotow wnmdaire a atecuoiyta nan aqueux oontient un alactroJyto non aquaux prtpsnS par did- 
solution cf un aJactrolyte den? un aotvant non aquaux, ai 

teda sofvani non af»raux aal oonititud d*un niatarfau d'aumoJnaun typa gftoteJ parmJ fa carbonate do propyl&na, 
ta cwbormta oVithylana, to 1 .Minftfithoxytthana. la 1,2-dUUioxyAthane. to carbwalu da dJathyte, to y+utyro- 
tactona* la latn^ydrcturena. la 1,3-dtowtena, 19 4^athyM.3-dtoxolaR*. la dlalhyttthor, la autfolana, la mO- 
lhyteu«clHJie r PaCatOftBrlla •( te propJanHrflB. 

12, Accumutataur Bacondalni a atectro»yte non aquaux a ft ion la nwanclcaUon 11, dans (aqua* 

ledlt ateetrolyte ast un mattrteu <rau motm un type cnotel pamd uao v UA3f fil UPF Q , ubF 4 . UB(C 5 H^ f 
UO. LBr, L1SO3CH3 et LiSC^CFa. 
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